Induction of apoptosis by gallic acid in lung cancer cells.
The apoptosis-inducing effect of gallic acid (3,4,5-trihydroxybenzoic acid) was investigated in four human lung cancer cell lines, SBC-3 (small cell carcinoma), EBC-1 (squamous cell carcinoma), A549 (adenocarcinoma) and SBC-3/CDDP (cisplatin-resistant subclone of SBC-3). Gallic acid induced apoptosis in a dose-dependent manner as evidenced by analyses of DNA fragmentation, changes in cell morphology and loss of viability. Fifty percent inhibitory concentration (IC50) values of gallic acid on the cell viability of SBC-3, EBC-1 and A549 were around 10, 20 and 60 microg/ml, respectively. The IC50 value for SBC-3/CDDP cells was almost the same as that of SBC-3, suggesting that susceptibility of cells to gallic acid-induced apoptosis is not altered by the acquisition of cisplatin resistance. The apoptotic process was effectively triggered by 30 min exposure to gallic acid. A caspase inhibitor and alpha-tocopherol effectively prevented the gallic acid-induced apoptosis, indicating the involvememt of caspase activation and oxidative processes during the course of apoptosis in gallic acid-treated cancer cells. These findings suggest the possible applicability of gallic acid in lung cancer therapy, especially to circumvent resistance to anti-cancer drugs.